Structure-based pharmacophore models to probe anticancer activity of inhibitors of protein kinase B-beta (PKB β).
Protein kinase B-beta (PKBβ/Akt2) is a non-receptor kinase that has attracted a great deal of attention as a promising cancer therapy drug target. In mammalian cells, hyperactivation of Akt2 exclusively facilitates the survival of solid tumors by interfering with cell cycle progression. This definite function of Akt2 in tumor survival/maintenance provides the basis for the development of its antagonists with the aim of desensitizing cell proliferation. In order to find novel and potent Akt2 inhibitors, structure-based pharmacophore models have been developed and validated by the test set prediction. The final pharmacophore model was used for hits identification using public chemical databases. The hits were further prioritized using drug-like filters which revealed 14 potential hit compounds having novel chemical scaffolds. Our results elucidate the importance of three hydrogen bond acceptors (A), one hydrogen bond donor (D), one hydrophobic group (H), and one positive ionic charge (P) toward inhibition of the Ak2. One of our selected hits showed 68% cell apoptosis at 8 μg/ml concentration. We proposed various chemical scaffolds including benzamide, carboxamide, and methyl benzimidazole targeting Akt2 and thus may act as potential leads for the further development of new anticancer agents.